This work was conducted to determine the safety levels of polycyclic aromatic hydrocarbons (PAHs) in deep oil 
Introduction
Polycyclic aromatic hydrocarbons (PAHs) are a group of environmental contaminants that originate from the pyrolysis or incomplete combustion of organic matter [1] . They are universal contaminants of our environment and of the human food chain [2] . Food Cooking and processing methods at high temperatures such as smoking, drying, roasting, baking or frying are recognized as a major source of food contamination by PAHs [3] [4] [5] . The nature of PAHs makes them present as trace contaminants in air, water and soil [6] . They are ubiquitous environmental contaminants that are formed during the incomplete combustion of carbonaceous materials [7] . Although air and drinking water may be responsible for some human exposure, the highest PAHs intake is typically associated with their occurrence in diet (food) [7] . The U.S. Environmental Protection Agency (EPA) selected 16 [8] [9] . The presence of PAHs in food is usually a consequence of the nature of these compounds in the environment at their formation during cooking processes or as a result of the manufacturing processes [10] . Electricplate grilling or frying would generate PAHs in cooked meat and fish, especially throughout the first cooking method which causes a highly rise in the formation of carcinogenic PAHs due to the direct contact of foods with the heat source leading to generate PAHs at a higher extent than the second one, as the result of incomplete combustion and pyrolysis of organic matter including proteins and fats [11] . Janoszka et al. [12] , reported that the health hazard level of the PAHs daily ingested in the diet was found to be 3. additional benefit compared with PAH4. Based on the EFSA opinion, the European Commission extended the scope of the regulation to include other types of food and to add limits for PAH4 [14] . As oil breaks down, it produces compounds that cause off-flavours and darkening, some of which may be toxic at high concentrations. Some volatile compounds formed during deep-fat frying are known to be toxic (e.g. 1,4-dioxane, benzene, toluene and hexylbenzene) or potentially carcinogenic, such as carbonyl compounds or monoepoxides and some aldehydes produced from linoleic acid (e.g. 4-hydroxy-2-transnonenal which has been proven to be cytotoxic) [15] . Therefore, this study was designed to determine the safety level of PAHs in deep-oil fried tilapia fish samples that were obtained during June 2016 from two fish farms localized at El-Fayoum governorate, Egypt. 
Materials and Methods

Fish samples
Frying process
Frying process was carried out as shown in Figure 1 . The prepared fish was rubbed with flour left for 3-4 min and fried in pre-heated deep fried oil at 170-180ºC for 10-15 min using Electrical Fryer pan (Moulinex brand). Fried fish samples were removed when a golden brown color was appeared on their surfaces. They were placed in the frying basket to drain out the excess amounts of cooking oil then cooled and kept for analysis. 
Analytical methods
The edible of fried tilapia fish products was manually separated, homogenized, packed in polyethylene bags and then stored in a freezer at -20°C till analysis. Smoker et al. [17] and Khorshid et al. [18] . Helium gas was used as the carrier gas; the column was maintained at a constant flow rate of 1. 
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the split less mode. The column temperature was initially held at 90°C for 2 min, ramping to180°C at a rate of 15°C/min, held at 180°C for 15 min, ramping to 250°C at a rate of 10°C/min, held for 2 min, ramping to 290°C at a rate of 10°C/min, and held for 10 min.
B{a}P equivalent:
The B{a}Peq was calculated as the Σ B{a}Peqi value for individual PAHs. The B{a}Peqi calculated as the following equation:
CPAHi: Concentration of each PAH in the sample; TEFPAHi: Toxic equivalency factor for each individual PAH.
Statistical analysis:
The results obtained were analyzed statistically using the least significant difference test (LSD) at (P ≤ 0.05) and were expressed as Mean, SD using SPSS 16 for windows.
Results and Discussion
Polycyclic aromatic hydrocarbons (PAHs)
Polycyclic aromatic hydrocarbons compounds (PAHs) were determined in edible part of fried tilapia fish samples Anderson et al. [11] , who reported that electric-plate grilling or frying would generate PAHs in cooked meat and fish, and El-Badry et al. [20] , who found that the amounts of PAHs increased after frying of tilapia fish.
B{a}P Equivalent of PAHs and toxic equivalent factors (TEFs)
Benzo[a]Pyrene (BaP) has been well characterized as the most potent carcinogenic PAH after ibenz[a,h]anthracene.
Therefore, the total PAH concentration is expressed as Benzo[a]Pyrene Equivalents (BaPeq) to illustrate the toxic potency [21] . The BaPeqi was calculated as the sum of BaPeqi value for individual PAHs. The BaPeqi value was calculated for each PAH from its concentration in the sample (CPAHi) multiplied by its toxic equivalency factor (TEFPAHi) [22] . 
Conclusion
In conclusion, the safety of fried fish has been controlled by measuring benzo 
